Abstract. The aim of the paper is to investigate the scale of changes in the labour market in Poland, assuming that the number of persons employed in agriculture would amount to 5% of the total number of people employed in the national economy, i.e. when we eliminate the potential surplus of employment in individual farms. The study was conducted on the basis of the BAEL data from the years 1995-2015. It was shown that there was a steady improvement in the labour market and a reduction of the level of potential hidden unemployment in agriculture, mainly due to economic growth and the absorption of labour force by the non-agricultural sectors. Research results let us assume that achieving the level of employment in the agriculture similar to that specifi ed in the study is possible within a period of several years.
INTRODUCTION
Hidden unemployment is a major problem, which still needs to be solved in the course of modernization of Polish agriculture. This pertains almost exclusively to individual farms, which share in employment in the agricultural sector for at least the last twenty years has exceeded 95%. Initially ineffi ciency of labour resources in the private sector in agriculture may have resulted from obsolete technologies and production methods. However, with time in view of the tremendous technological and organizational breakthrough after 2004 in connection with the adaptation of Polish agriculture to the EU standards, excess workforce on farms was becoming redundant not only in terms of its participation in the division of income from the operations of these farms, but also because it was not involved in production processes. The authors of the report on "Rural Poland 2014" stated that in 2011 income of inhabitants of rural areas per capita was equivalent to as little as 51% income of inhabitants of cities with a population of min. 500 thousand 1 . At the same time they also indicated that in view of the inevitable decrease in the importance of agriculture as the primary source of maintenance for the rural population, structural transformations in rural areas are an inevitable process, caused -among other things -by ageing of farmers and a lack of their successors to take over farms, migration of the young generation to cities in search for a more comfortable life and a lack of opportunities to reach income parity in agriculture due to the predominance of small farms (Polska wieś…, 2014) . Despite positive changes agriculture continued to be a reserve pool of workforce, which is not indispensable in that sector and for which the opportunities of employment outside agriculture are insuffi cient (Frenkel, 1998; Frenkel, 2003; Frenkel, 2013; Frenkel and Rosner, 2001 ).
Thus we need to consider the scale of hidden unemployment in agriculture during the structural transformation period and this scale in view of the successive business cycles, assuming arbitrarily the share of employment in that sector in other EU countries as a reference point. Such a simulation provides a picture of the distance separating Polish agriculture from the agriculture of well-developed EU countries and it indirectly shows the current progress in the convergence of economic development, manifested in the decreasing share of agriculture in the division of labour between Poland and the other EU countries.
The aim of this paper is to determine the scale of changes on the labour market in Poland in a situation when the number of employed in agriculture would be close to 5% total number of employed in the national economy, while the 5% value is the approximate mean for the UE-27 countries 2 . The level of released surplus employment may be understood also as an approximate level of demand for new jobs in the economy 3 , which 2 Amounting to 4.9% in 2014 (Komisja Europejska, n.d.) . The greatest share of workforce employed in agriculture in the total number of employed in the national economy was recorded in Romania (29.0%), followed by (also high, although approx. 50% lower than in Romania) in Croatia (13.7%), Greece (13.0%) and in Poland (12.6%). Around 10% or slightly below that level of the total number of employed in the economy work in Portuguese, Lithuanian, Latvian, Slovenian and Bulgarian agriculture. The lowest share of the population employed in agriculture was found in economically strong countries of Western Europe: in Belgium, Great Britain, Luxemburg, Germany and Sweden, and in Malta in the south of Europe. A slightly higher level was recorded in Holland (due to the specifi c character of agricultural production with a high share of horticultural farms), in Denmark, France, Cyprus, the Czech Republic and Slovakia. In terms of the value of this parameter most similar levels to the mean for EU-27 (4.8%) were found in Austria, Ireland and Estonia. 3 In view of this simplifi cation an objection could be presented that the potential release of workforce from agriculture is determined to a considerable extent by structural factors and not only the number of vacancies. It is obviously true; however, long-term business cycle determinants modify structural determinants and vice versa (see Layard et al., 1991; Kołodziejczak and Wysocki, 2013) . In order to create new jobs it is not enough to provide even the best qualitative adaptation of demand and supply of labour. Only the demand for labour, expressed in the existence of a certain number of vacancies may permanently and adequately stimulate marginalization of structural barriers. Entrepreneurs may may be presented in simple terms as a situation, in which in order to make such changes in reality would require the creation of at least as many jobs as would be eliminated in agriculture.
REMARKS ON METHODOLOGY
Hidden unemployment in agriculture needs to be understood as surplus workforce found among the population statistically treated as working on individual farms (Frenkel, 2002) . Hidden unemployment may be current, i.e. determined in relation to the currently existing conditions of agricultural production (farm structure, the level of production and mechanization, development of the service zone in agriculture, the condition of rural infrastructure, etc.), or potential (i.e. possibly occurring in the future), determined by surplus workforce found as a result of changes in agricultural production conditions connected with mechanization of production and technical change as well as organizational changes, which typically leads to a considerable reduction of demand for labour in agriculture (thanks to the implementation of more advanced, less labour-intensive production technologies and introduction of more effi cient machines) (Frenkel, 2002) .
The paper describes the scale of changes on the labour market in Poland in a situation when the number of employed in individual farms would be close to 5% total number of employed in the national economy. For this reason the following data were presented:
• for aggregate values, the values and changes in the years 1995-2015: the share of employed in agriculture in the total number of employed in the national economy, unemployment rate, workforce exclusion rate and GDP growth rate employ workers only when they need them. Artifi cial, excessive regulation of this process may be harmful and lead to pathologies (e.g. fi ring currently employed workers to gain subsidies for hiring new personnel provided by job centres). In a broader context it needs to be asked who eventually fi nances such actions and whether such interventionism is advantageous on a macroscale, particularly in relation with the thus generated additional demand for public funds. The author does not negate the justifi cation for intervention as such, particularly in underprivileged areas (e.g. due to the closure of industrial plants or state-owned farms in the transformation period); however, a lack of cohesion of these actions and their ineffi ciency on the macroscale are frequently indicated. See also: Tyrowicz (2011).
• in the case of an analysis of the situation in individual voivodeships for the years 2005, 2010 and 2015: employment in the national economy and in agriculture as well as its changes, the number of unemployed and the economically inactive population in the baseline, as well as changes in the scale of exclusion in the baseline and in the simulation of the level of employment in agriculture, amounting to 5% total number of employed in the national economy as well as the distance to the 5% level. Labour resources, released after the adopted simulation assumptions were met, ceteris paribus would change the status of the economic activity to unemployment or economic inactivity. However, proportions of their allocation in such states may not be precisely determined. From the point of view of GDP generation it is not crucial, since each status except for working instead of contributing to an increase in wealth -burdens the economy with costs of livelihood for the resident population and costs of the required intervention actions. For this reason, instead of estimating the unemployment rate and the rate of economic inactivity, a measure referred to as the workforce exclusion rate was used, calculated as a ratio of the total number of unemployed and economically inactive to the total number of economically active individuals (or as 100% minus the value of the employment rate) 4 . The study was based on information coming from the Labour Force Survey (LFS, Polish BAEL), conducted in the years 1995-2015. For aggregate data on the national level quarterly data from the entire period were used, while for the description of the situation in individual voivodeships the situation in the years 2005, 2010 and 2015 was presented 5 . In order to illustrate the situation in individual voivodeships, thanks to the availability of 4 The measure referred to as workforce exclusion rate was applied to stress the total rate of unused labour resources, which in the simulation would become the reserve workforce described by Marks (1960) . Obviously the employment rate may be used interchangeably; however, in the opinion of the author in relation with the proposed aim of the study and for practical reasons in the described case it is more justifi ed to analyse the exclusion rate.
• 5 Individual sectors of the economy comprise the following PKD sections: • sector I: A -Agriculture, hunting and forestry; section BFishing and aquaculture; • sector II: section C -Mining and extraction; section DIndustrial processing; section E -Generation and supply data the LFS (BAEL) data were used concerning the total number of employed in the agriculture sector.
THE INITIAL STATUS IN THE SIMULATION -BASELINE VARIANT
Figure 1 presents changes in the share of employed in individual farms in the population working in the national economy, the unemployment rate according to BAEL and the GDP growth rate in the years 1995-2016 6 . It may be stated that in the years 1995-1999 values of the fi rst two parameters among the analyzed indexes decreased.
Starting from 2000 a change in the trend was observed. In relation with the rapid increase in unemployment, an increase was recorded in the share of individual farms in the structure of absorbed labour resources. • sector III: section G -Trade and repairs; section H -Hotels and restaurants; section I -Transport, warehousing services and telecommunications; section J -Financial intermediation; section K -Management of real estate and fi rms; section L -Public administration and defence activities, compulsory social security and health care benefi ts system; section MEducation; section N -Health care and welfare activities; sections O+P+Q -Other services, utility, social and individual service activities. Hidden unemployment in agriculture concerns almost exclusively individual farms. However, it was decided to analyse data concerning employment in the entire sector of agriculture, since diff erences between the number of employed in individual farms and the total number of employed in that sector are relatively small in Poland. According to BAEL data, employment in individual farms accounts for approx. 95% total employment in agriculture (GUS, 2015) . 6 In 1999 there was a gap in the Labour Force Survey (BAEL) conducted by the Central Statistical Offi ce (GUS).
rapidly to fall to the lowest level in 2009. Its growth after 2009 may be connected with the eff ects of the fi nancial crisis, which indirectly aff ected also Polish economy. The rapid reduction in the GDP growth rate caused by lower demand and hindered access to credits implied adverse phenomena, e.g. a repeated increase in the unemployment rate. In the years 2010-2012 the economy was recovering, but unemployment was not decreasing. When the GDP growth rate was decreasing, the unemployment rate reached the highest values in the since 2007. Only the economic recovery starting from 2013 made possible a further reduction of unemployment levels. In contrast to the unemployment rate, the share of employment in individual farms showed no marked changes in trends and it was not visibly affected by changes in the business cycle. It was decreasing systematically, with certain seasonal fl uctuations, but they were much milder than before 2007. Starting from the years 2005-2009 it should not be connected with economic inactivity, since in those years the value of the activity rate and the employment rate started to grow at the simultaneous increase in the number of economically active individuals (GUS, 2010) .
POTENTIAL HIDDEN UNEMPLOYMENT IN POLAND IN THE YEARS 1995-2015 -5% VARIANT
The value of potential hidden unemployment in agriculture was decreasing in the successive years along with economic development and structural changes in rural areas. The developing economy created new jobs, which in combination with labour migration facilitated a systematic increase in the number of employed persons. In this general trend it was easier to search for employment outside agriculture. A factor additionally stimulating a decrease in employment in farms was connected with greater mobility of the young generation (gaining education outside their hometowns and emigrating to cities or abroad in search of employment), as well as gradual inactivity of the older generation living on farms, retiring or going to be a pensioner (Chmieliński, 2013) . This characteristic generation change frequently resulted in the elimination of smaller, low-income farms and purchase of their land by economically stronger farms, less burdened by surplus workforce.
The scale of potential hidden unemployment in agriculture was decreasing in the successive years (Table 1). The number of employed in agriculture in the case of the 5% simulation variant would decrease on the national scale from 2302.7 thousand individuals in 1995 to 982.4 thousand in 2015. With time the realization of the 5% variant would thus have fewer negative social and economic consequences. Its implementation at the beginning of that period would cause an increase in the workforce exclusion rate from 49.0% to 57.1%, in 2005 from 54.5% to 60.1%, while in 2015 it would be from 47.6% to 50.7%, i.e. by as little as 3.1% percentage points more than in the baseline variant. Based on data presented in Figure 1 and Table 1 it may thus be stated that an improvement in the general situation on the labour market facilitated a considerable release of surplus employment in agriculture. It also needs to be remembered that its modernization and increased aggregation of land ownership, resulting in lower actual demand for labour, additionally stimulated processes of releasing labour resources from individual farms. As a result it was necessary to absorb labour resources released from agriculture by non-agricultural sectors (pull factors), while on the other hand it was important to establish technological and organizational foundations stressing the disadvantages of maintaining surplus workforce on farms (push factors).
DIVERSIFICATION IN POTENTIAL HIDDEN UNEMPLOYMENT IN INDIVIDUAL VOIVODESHIPS
The simple inference presented above is far from comprehensive. Kołodziejczak and Wysocki (2015) indicated the internal heterogeneity of the labour market and the need for specifi c treatment of individual micromarkets in the spatial approach and of characteristics of economically active population, whereas Tyrowicz (2011) was of an opinion that generally it is not possible to infer on the nature of changes in employment and unemployment on the macroscale due to the frequently contrasting characteristics of individual micromarkets, as well Table 1 . Employed persons in Poland in total and in the agriculture, the workforce exclusion rate and a decrease in employment in individual farms in 1995-2015 -the baseline and the results of "5%" simulation Tabela 1. Pracujący w Polsce ogółem i w rolnictwie, stopa wykluczenia i zmniejszenie zatrudnienia w gospodarstwach rolnych w latach 1995-2015 -stan wyjściowy i wyniki symulacji "5%" as the limited usefulness of data collected at the county level. For this reason we need to focus on the diversification in the discussed phenomena in relation to smaller labour markets. Due to the structure of BAEL data used in the survey the potential for regional disaggregation is limited to mesomarkets (i.e. the level of voivodeships). Table 2 presents employment in the national economy and in agriculture in the years 2005, 2010 and 2015 in Poland on the national scale and in individual voivodeships. Total employment in Poland was increasing in that period and the share of employment in agriculture was decreasing -on the one hand as a result of the general increase in employment on the national scale, but primarily thanks to the gradual reduction of employment in that sector. On the national scale the reduction of employment in agriculture was fastest in the years 2005-2010 (by 5.3 percentage points in relation to the baseline, i.e. by 21.9%, which accounts for 4.1% total number of employed in the national economy) and this trend was continued, but on a much slower pace in the years 2010-2015 (when it decreased by 1.6 percentage points, i.e. by 8.9% in relation to the baseline, which was equivalent to 1.2% total employed population). Causes for such a fl uctuation in the scale of changes in the period of 2005-2010 may be attributed to the adaptation to market conditions and ceased production in subsistence farms or farms with a very low sold production potential, as well as economic inactivity of some participants (e.g. due to their age). After 2004, when Polish agriculture was included in the CAP system of direct payments this process was slowed down. This was fi rst of all because some economically weaker farms had been taken over by economically stronger entities before that time, but it was also because direct payments also served a social role, guaranteeing a small, but relatively reliable source of income to owners of agricultural land. The simultaneously operating programmes supporting modernization of farms and land concentration obviously had a positive eff ect on the condition of agriculture, but they may not have promoted a reduction of employment (apart from the social role they opened new prospects for smaller farms, which after modernization had a better chance for further, effi cient operations). However, in order to modify the rate of changes in employment in agriculture a crucial role was played by the rate of creation of new jobs outside agriculture. In the years 2005-2009 unemployment on the national scale was decreasing rapidly (Fig. 1) . In 2009 this trend was reversed, mainly as a result of the global fi nancial crisis, which also resulted in a certain slowing of absorption of surplus workforce involved in agriculture by non-agricultural sectors.
The labour market in Poland varies greatly between individual voivodeships (Table 2) points in relation to the total number of employed in the economy of the voivodeship), in the Warmińsko--mazurskie voivodeship it increased by 8.6% (0.3 percentage point), in the Łódzkie voivodeship it was by 1.3% (and thanks to the increase in the total employed workforce its share decreased by 0.5 percentage point), whereas in the Podlaskie voivodeship it was by 0.8% (it increased by 0.1 percentage points). In relation to the total number of employed, employment in agriculture decreased the most in the Lubelskie voivodeship (by 14.9% in relation to the initial status in the years [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] , the Świętokrzyskie (13.6%), the Mało-polskie (13.1%) and the Podkarpackie (11.2%), whereas it was lowest in the Warmińsko-mazurskie (2.5%), Zachodniopomorskie (2.9%) and the Łódzkie voivodeships (3.3%); in contrast, it increased in the Mazowieckie voivodeship (by 3.3%). Table 3 presents the distance between the level of employment in agriculture from the level of 5% total population employed in the national economy, adopted for this simulation variant. On the national scale reaching the 5% level would require a reduction of employment in agriculture in 2005 by 73.2% total number employed in that sector and 13.6% total population employed in the national economy. In 2010 these values were 62.4% and 8.3%, respectively, while in 2015 they were 57.3% and 6.7%. In absolute numbers in 2005 it was slightly over 1956 thousand people, in 2010 much less at 1304 thousand, whereas in 2015 it was 1091.3 thousand. Again a marked diversifi cation may be observed between individual voivodeships. First of all we need to focus on the Śląskie voivodeship, in which the level of employment in agriculture is lower than the suggested 5%. An extremely diff erent situation is found in the following voivodeships: the Lubelskie, Świętokrzy-skie, Podlaskie, Podkarpackie and the Małopolskie, in which to reach the simulated level it would be necessary to release from that sector over 80% employed in 2005 and over 76.6% in 2015 (except form the Małopolskie and Podkarpackie voivodeships, where these values were 62.0% and 69.5%, respectively). The situation in all the above-mentioned voivodeships was aggravated by the fact that the release of surplus workforce from agriculture strongly aff ects the general situation on the labour market due to the considerable share in the total number of employed. Thus it is obvious that it is not feasible to execute a reform connected with the removal of more than ten or e.g. around 50% of the total population employed in the economy of individual voivodeships (Table 2 ) without their adequate management by employment outside agriculture. Table 4 presents the initial number of unemployed economically inactive and excluded from workforce as well as workforce exclusion rate in the years 2005, 2010, 2015 , and the number of excluded and exclusion rate for the 5% simulation variant. In the discussed period the situation on the labour market was systematically improving, which was fi rst of all manifested in the decrease in the number of unemployed: from 3017 thousand in Poland in 2005, through 1576 thousand in 2010 to 1232 thousand in 2015.
Within the same period the number of economically inactive decreased slightly, and as a result changes in the total number of excluded from workforce were determined by changes in the number of unemployed. On the national scale a total of 16 858 thousand people were excluded from workforce in 2005, 15 282 thousand in 2010 and 14 728 thousand in 2015. In the simulation these numbers would increase to 18 814, 16 586 and 15 819 thousand people, respectively. The initial workforce exclusion rate amounted to 54.0% in 2005, 49.4% in 2010 and 47.6% in 2015. In the case of the simulation variant these values would increase to 60.3%, 53.6% and 51.1%, respectively. In 2005 the value of the exclusion rate exceeded 50% in all the voivodeships except for the Małopolskie voivodeship, in which it was 50.0%, and in the Lubelskie (49.9%) and Podlaskie voivodeships (49.4%). The situation on the labour market was improving gradually and the workforce exclusion rate in 2010 was min. 50% only in seven voivodeships (the Zachodniopomorskie, Śląskie, Dolnośląskie, Opolskie, Kujawsko-pomorskie, Warmińsko-mazurskie and the Świętokrzyskie). In 2015 the number of such voivodeships dropped to four (the Zachodniopomorskie, Warmińsko-mazurskie, Podkarpackie and Śląskie). Assuming the 5% simulation variant, the workforce exclusion rate in 2005 would range from 57.1% in the Mazowieckie voivodeship to 68.4% in the Świętokrzyskie voivodeship. In 2010 it was be below 50% only in the Mazowieckie voivodeship (48.5%), while in the Lubelskie, Podlaskie and Świętokrzyskie voivodeships it would reach values close to 60%. In 2015 in four voivodeships, i.e. the Lubelskie, Podlaskie, Podkarpackie and the Świę-tokrzyskie voivodeships, it would be min. 57%, while in the Warmińsko-mazurskie slightly less, i.e. 55.4%. * Negative values mean that real employment in the agriculture was lower than 5% of total number of people employed in the national economy. Negative values higher than 100% show that the employment in the agriculture in the baseline was lower than 2.5% (a half of share assumed in the simulation). Source: Bank Danych Lokalnych (n.d.) and own calculations.
* Wartości ujemne oznaczają, że rzeczywiste zatrudnienie w rolnictwie było niższe niż 5% ogółu zatrudnionych w gospodarce narodowej. Wartości ujemne przekraczające 100% świadczą, że zatrudnienie w rolnictwie w stanie wyjściowym było niższe niż 2,5% (połowa udziału przyjętego w symulacji). Źródło: Bank Danych Lokalnych (b.d.) i obliczenia własne. Labour exclusion ratio in the conditions of "5%" simulation
